ABSTRACT point of both hardware and software, as well as future plans, will be described.
The Los Alamos Clinton P. Anderson Meson Physics Facility (LAMPF) is a medium-energy,(800-MeV) proton linear accelerator.I Nuclear chemistry experiments may be conducted at LAMPF using either the direct proton beam or any of the secondary beams of muons, pions, or neutrons.
In activation experiments, the targets irradiated in any of these beams may be transported by vehicle or via a pneumatic transfer system to the Nuclear Chemistry Laboratory (NCL) where they are analyzed.
The NCL consists of four chemistry laboratories, five counting rooms, and office space for staff and visiting scientists (see Fig. 1 ). The basement area may also be used for counting equipment.
A large variety of radiation counting systems are available in the counting rooms of the NCL. These systems can be separated into two types, counters and spectrometers.
Counters are systems that produce one or a few values as the output from the measurement on a radioactive sample.
Systems in this category include propane-gas-flow S-particle proportional counters ( Fig. 2 ) and methane-gas-flow cs-particle proportional counters (Fig. 3) . A special case of the S-particle proportional counters is the low-background counters shown in Fig. 4 . These units are mounted inside a much thicker shield, and have a 12.7 cm x 12.7 cm NaI(Tl) detector mounted above the proportional counter chamber operated in anticoincidence mode to further reduce the cosmic-ray background. All of these counting systems produce a single value as the output at the end of a counting period. A plan view of the Nuclear Chemistry and associated electronics.
Laboratory at LAMPF.
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Another single counting system is a 7.6 cm x 7.6 cm NaI(Tl) y-ray counter that is gated to count only pulses in a specific energy region (Fig. 5) . These regions may include only 511-keV positron-annihilation y rays or the 1369-keV and 2754-keV y rays from 24Na. This counter is used primarily for y-ray-emitting samples that are too weak to be measured with Ge(Li) y-ray spectrometers. Another type of counting system is the coincidence system. These systems contain two independent counters facing each other and are connected to a c6incidence module.
As a result, three values are output at the end of each counting period (two singles plus the coincidence output).
We have two different types of 3702 inside I-ray One is a S-particle-y-ray coincidence system shown in Fig. 6 . This is used to determine absolute activities of samples.
In particular, it has a 7.6 cm x 7.6 cm NaI(Tl) detector gated on the annihilation y-ray and a photomultipler coupled to a plastic scintillator to count B particles. Figure 7 shows the other type of coincidence systems a positron annihilation counter. Si(Li) surface barrier detectors in vacuum chambers are used for a-particle spectra and are shown in Fig. 8 . Gamma-ray spectrometry can be performed with either NaI(Tl) spectrometers or Ge(Li) spectrometers (Fig. 9) . Because of the much better resolution of the Ge(Li) spectrometers, the NaI(Tl)-based systems are normally used in the gated counter mode described earlier.
The spectrometers normally have a shelf system so that samples can be placed at various distances from the detector. Solid-State a-particle spectrometers and their associated electronics. Two 7.6 cm x 7.6 cm NaI(Tl) detectors used in coincidence mode as a positron annihilation counter. spectrometer system with All these counting systems can be operated as stand alone manual or semi-automatic counting systems without direct access to a computer. The counters have scalers and timers for output and control, and portable printers are available for automatic recycling of the systems. Magnetic tape units are connected to the multichannel analyzers that can be used with the various spectrometers (Fig. 11) .
The sample changer Several MCAs with magnetic tape units. A Ge(Li) spectrometer is in the background.
In the y-ray spectroscopy counting room, there are a number of different CAMAC modules used. In Fig. 14 This crate has the interfaces to connect the various types of MCAs used to the branch highway. Some of the MCAs required the design and construction of special units for connecting to the branch highway and for performing the BCD to binary conversion of the data as it is passed from the MCA to the branch highway. Other MCAs are connected through standard TTY-to-CAMAC interfaces.
The Dual Parameter Data Acquisition System2 is connected to this crate through both a TTY-to-CAMAC interface and a special-design data transfer module.
The automatic sample changer is connected through a dual I/O register.
The remaining crate is in the rack containing the PDP-11/44. In addition to the standard modules, it contains two special modules. One is a readout unit from the Time-of-Year (TOY) clock system used in all the counting rooms and chemistry laboratories. The clock uses a WWB receiver and provides time in Julian day-of-the-year and fraction (5 decimal places) of a day. It is used to set the computer clock at boot time. The second module is an interface to IBM 026 and 029 keypunches. Although it is rarely used now, it has been used in the past to provide punched card output of spectra. The heart of the DAS is a PDP-11/44 with a floating point processor and 512 kbytes of memory. Figure 15 shows a schematic of the system, and a picture of the DAS is shown in Fig.  16 . As Future software developments include a continual upgrading of the programs used in order to make them more efficient and easier for the experimenters to use. Since many of the uses of the DAS are routine or repetative in nature, development of other types of software is not a major effort.
Summary
The LAMPF Nuclear Chemistry Data Acquisition System is designed to provide both real-time control of data acquisition and facilities for data processing for a large variety of users.
The large variety of counting systems have 'been described as well as their connections through a CAMAC parallel branch highway to main computer. Its hardware and software in general have been described as well as plans for the future.
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